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AbnrdciL Since Ihc cmctyanic uf Wnr Nile v'nus (WNV) in NDnh Amcrii:;! in I99^>. 
UndcTrUndiii^ u\ Die cJjuiCzJ Ii^aiucA. ^pitLnJin uf illn^^ Hud ClvnlU^ ruiiLUUnd] uul^UmfK 
Lif hknELin ilLne^^ hu^ ini'icUMrd Ui^mcnJiiLLhly Mibl huindn mfc^ Liiiim uilh WNV reminil 
l: Lliu L'dl hileul Aniuni; lIubL! pi^riimi ilirvirl dpin^ mpLunuiLiL iLIdl!u, diiiiI di't'^Litp jL 
wlf-l mil Led fetiulc Lllnrtii Moie sL^ver^ illneiii WNV | Wi-.! Nik" niuToini ziiiit dLicziae. 
WNNDi b nnuiili!:^ ^ menljiyiu^, mcefihaliL^ ut Jin WiUlc UnCeciur ||lDLiu> mytlllla. These 
miuiir^'il^lIiUiLS is<: j^tULlLy miHt prevuLuil in ulder pemHi'i ihiUe wi[h imniunumipfVta^iiin. 
In ihe fuluTi:, H mure ibuiuuj^h unileiiil^Jin^ uf ihe luni>-lenii physicul, ^ti^niui^' jnil 
fimelinnill DuleUiDeS af perMm^ iTCavmnj; RtUn WNV illHQ^ Vt'iIL tv ImpaHiuil iH 
uiHlei^Llndiny File m'CiUll ilUiesii bUideiL 

Ki'>'uard!i: Wc^r Nile vina; meninjiiliy: on^rphnllLi'i; puliunt^elilijJ: uuEeume-. 



I. ldliuclUi:Uiin 

la ihe JcL:ide 'Cilice ihe cmEtgcnte uf Wesl Nile vims (WNV) m Nimh Amciiiii, uur calleelivf 
UnderjtEEinJinK uFrhe clinical jniini '^ULiun;;, piUt-nu^Lt Tzielitn Utid ^bum- und lun^-Eenn uLilUrnieH of 
IUDCss hjs m^j^ziieil dr.iniJilLL:Ull} PitiHiUU:; biL^lUn^ UUlbreukb uf WNV in ^ub-Sahdniil ATnui :ind Lble 
Middle l:£i?il buid fypi^^Lly b^'cn LhiuiiLlerLzi^J ^ inild, helf-ll [ailed fclmle illneu ivilh feiv 
SCquf be f 1 ]. Muiv le^enlLy, li^'^i luiin^ in [he 1 ^0:^, mUie Caiit^ uf neu[itLi>|i]c illnKS, pjiLculAEly 
~jieiiiuiiivj&i\e"' disezisc, ui wtuL^h Lhc dii^itlly infeLLh die nerVUu'; syyon, lKr^:in li> be 

lenij^nLicd [ HuVf'i^Vi^i. ibe Unj^uLOj? Uulbicdk jI \\'NV in NujUi Amcriii:! b:li, lyiiadj e'LpJmded uUr 
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imdenuadiDBOf fte specffumorjllDfsa assodared with WNV int^cbon in humena, ami a oumbcf of 

prirvLLHiiily l^^^lu^-ru^.^lJ^^^/ud ■.> iiilrifmi:h hjvL" h-L-n L■bli[ri[L'(^nft■[l 

II ^oii-raLL^ L^MLiiiJlud ih^il ^buul Sil% uf pLrwHik L[ir<^:LL;d u'llbi V jljuzuji ^h^nipLuindlJC Ol 
itaau wbfl devdrfi symptoms, ftp v&U majonry develop an ioire, Ayftemic febrile illDeu (*^eu Nile 
fcvci", ^'NFl. rXira .hutriichl rim leu tiian 1% nf [nfetWd pcrsiuis Ju^^l^lp ni^uinLnyii: illnir^^, whiL-h 
pcimurily UUnbuled lU neuruinvuive dlScdH;, la v^bsch Ihe vim^ biAti:bL<^'. ihc inrralheuil ApUi:L: dmL 
producH icteHtm of «ntral nprvoiH aysRm (CNS) atrncoirea NeuroiavHm dHrue iatludfl iuptic 
■nrninyillii ("^'e^r Nili? jnuninjilih", ^'NM^, cnL-uphjfiln I'AVuir Nile tf^^.^ph^l 1 1 L W'Mfl .u jti :ICule 
poliumyclilL^libe ^ymiiumc i"W<^^ Nile puliumyi^liiib", WNPf {I^J WNM ini'UJvE:^ ]iil'i.^.Liu[i uf tbe 
meningea (fhe ouKt covering of fte bnin aod spuul Md) ami auke^ op die largeM percmn^ of 

1. Liiiim.h t-i>u lLisUlIvl' ■.■LiC\ m ynuni'L'r :u. i^niups ^"NC in^iiLv^'h iir-jl mrcetioo ff llii^ 
puEoi^ynu ilMilf and \i< imiic lypicully mniiLltiilEJ in uldSE pCiSOn^ Ur iiuliviilLials W^l COmpcunu^jCil 
ImmTinf : syslema WNP r«ulH Som viral intefioo of wfaiar bom cells of dv spinal e«d, Irsdinglo 
acute Raccid Hmb w<^tne^- Whtn diuiubsmg die variuub nbiniruvL^riori-. <>t WW iiirL^LiiMn ii \-. 
■d^orunr mkeri) in mind dui ibe climcal ptcrate may nor alw^y^ bu d\ ^k-^-<.ui a.\ dchnemfJ dbuvc, 
and somedioH. die clioicel tHTufeaof WNF, WNM and WMZ injy cjviTUp. Foi enEiriipIc, palienl^ may 
devirlup -la jIlHcd mrnlal htilu^, due ru hyJenuc illness, uiLlbiuui liuc hi^LupziOii^li^^ic ur 
iddiolML]]^ i-vidoitr uf cnebial inBammariuEL or "eocephaliiis" m the pailiafihysiQlU£ic ximm Similacly, 
p^Lu.11^ preM^nnn^ wirb fever, beadacbe ud "neck fdHiesi'' may nor umtaBP lumber pimcQnf iq 

deoMHiraTepleocytoP^ andcoMaiUfn%,a JiapiQaiflQf W'^iM Deqnie 
ihuvL^ IrrniiELiion^, Qse clinicai A/odioair in moat persona widi WNV dineu can be diasnDsed based 

upxjn lIl[il4:iiI ^Uimd^ 

2. cUnlfal Syndronus AuodarMl >vldi WNV Inredkui 

2.1. WBtt Nile Fever (WNF) 

\^'ST \h-^ prudoiuiiuni clinical byndroDie Ken in maa knlfcred persons All agea be aSecied, 
but iluLt su^^c ibai ibt piofiaiiiun of WNF may be hij^er amoag youoger individuals [3J-9Jr 
Followiny an mcuhfltioii period of appioyimfltely ?-14day9, mfRted persons typically evperienee die 
abrupt uibri uf Td'Cr, hcidacbi*^, 4iiiij;ui; iiiy.iluidh. GaMtomle*luuJ conqdainrs, mdudins nausa 
and voouting, have been ^eqaouLy dr^cribni and may lead U debydraDon. 

WNF may s^oflinia be aswcifded widi e lasb, wtaidi reiids ro be nurbillitami, maculop^ular end 
noopnvitic and rfedominBtes over die mrso and eiiiTieniidq» qiaring dv peliog and 30les [10-13], 
(FigUFU U The; Kisfi riny W LrdnhH-nl liihlmg leu flBIl 24 h m iiUmir piTsOn*. Inb^iT^rin^ly, j^'h 
appenis Lit be illuiu J [L:L|Lu:[iLly ^^mx jji WNF dian in more Ki'crc illnEU. manifeaLUiun:^ fWSM [?i 
WNE) [ID]. In addirjoo, ra^ js more &equenrly observed amons younga penrau dun imoos older 
pirii^n^ |in| Th^^su fi iicliu^^ tEUbr ibc qursFiun as to wbedier die prcBfiiFe of fl rub correlates wiTb bQBt 
inuiuiiK uECyiukjjif iv.hpidiberu inteclum. 
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AllbUiujih cJdi^rly pi;r\[ms Witii WNF may CXpi^rii^ni;*; iidveiii: uuIluiiil's Jnil hdlv ii hlj;Jn:i murliiJIry 
ia[e thiui )'CJUn^i!c ^'^'ni[iLUniiiLL [viMn'i [4,8|, mi^L p^icnlb L:'LpOni![Uv ^cmpldc nMuSVn'. Scnh: cjlhcnvi^r 
bi^nllliy pi^i^UDh, Iiuwl!1l:[, inEiy l'ohLuiul! Lu L:hpL!ri^]]L.e pi^c^iblciil rjlij>UL:, bcniljiibL^ uiJ diflicuLLiU 
L:QnL:cnlm1iiI|j fur dByi Ur ^d^k^ fuUuwin^ iDfih:LDd |I4} In piiilinJBr, pmramlJ OHi^c, W mcLuii^i 
inEd'fi^niii^ Wilh Wofk or l^huol Uc^liV irii::!, mJ}' liLhl liiT miHilhl ^Unidiir pLT^on'i miuVL^riHi? fiUni ^T^F 1 1^. 
D^jLlhl uiii[7[i|j pcrHin^ U'lLbi ^V'NF UctUr pciniiinJy jmituj^ uIlIl^c pLiMiJi^ ibii! L[iununin.'unipcia[ilM:J 
populalian Jmd OK tici|iiecl]y UUnbuUbl*: In LTanliupuliiiLniEiiy cu iDpli^liiiiU 1 1 

2.2. iVcsl NUr: Neimi'iiasive Disease 

2X\. WcbL Nile MenLnyilli, |\VNM| 

WNM n^imliQl ly ind LhUuijui^buLbli! fcLrm ulhiT vu^l mi^nin^bdi!^ i,\s "U.1CplLL: ii]L-nin^ili^"i. 
Pcnuiiii di!velupiiij> ^'>JM i^tpi^ncnce ihe nlmipl Unnti uf rL!v<rr mid hi^dil^hi: zmJ ikmiUibliiLU! iiil-[uiij^i!jiI 
^ij^nb. iikrludini^ nUL'h^ n^iiliiy, KuiIl|^'^ ^eTut Bluitf Ui^i ^'tjli^ Und pbiorophubm phc^nUpliubJ^L Thi: 
n^LKTiulcJ hiiddudic ntHy bi: iitvi^ce, rc(|Uici[ig hu^il^l lUIiuti fui pHiil iiunUul, i^U^lrUinlEZ'^lLiuLl 
'fVinplUni^, auL:h jl^ imUV^JL, lcjihiIlhij iIihecIiciI, jnuL rL-ilill in dchydmllUJi, L:\ULL!jbiiliTii^ hiiiiJ pjlin 
and F.-y^iemh: ^ympUimi. [15] WNM j;i:nciQ]]y JUUi:ima] Hllh U ElvUmbli! Ltulciimi^ ihuu^ ^inliliU 
lu WNF, hUmi! pulicjilii i^xpL^cii^nL'i^ pL:ibiblciil hc^Eiche, fzill^*! myQlj^iEib [3. IS]. 

Ci![L!bcu^pL[ldl tluid (CSFi i^xjininnlLLdi l^ i^buLcih-K^Ard by u muJc^l pl^ULyiU^I^ {elf VUFiUn uf while 
bluinl ci-IU}. geunally ih^ 5r)U ce\\-<Jmm'. Whili! UiiA pl^ui^yiu^l^ lb luu^dly lymphui^ylK:, whiiih 
lypiLiid uf ^iiul m^iu j^I li:^, CSF iibUim^J lutin nfli^T ihi: unhcl itf bymplitmb nuiy shuw a niruliUphi bc 
pcL^du miiuLuci! I I7J S]. The piciirnci! tiJ" pLlbmEi Ltllh h^i bi^izn iiu^c^lt^ In be iDJiLEilLvir uf WS' wmii 
infi^LiLun |l9],buwevei, Ibih Onding iH^uirA fiiilhei ^ub^ianmliDD 

12 2. Wcil Nile tnti^pbiiLiiii, |WNE1 

WNF- imiy lange m ^CV^Hly fmai u mild, Mrlf-luHi If d L:UnruUinIdl Hale b> SCVCIE cnLcphalapalhy, 
Lzama imd diMlh. Tbn, miuli fi^lEi liJli U mure CUnuiiUDly uecu in uldcr HLdividuak, pEiiliLiulmly oVn* Ihr 
Hi^l: cjr55, uii iil:I] :ui ininiunuL:Lr[npr4inilaeil pccVln'i \20.2 ] ]. Si^li^iuI n^uiUlu|JL4:ii] syndrUnn^^, primiirLly 
rXUupynlnuJjJ diwrrdci^. hjLv<! tic\:a ub^i^rved iil pHlii^nti Wllh WNE [j,5,1i,2lL| Jnd, Lit Ihi! ^-Llinj; ff 
kuiwu viTLU 4:in.-u]jLl|iHL muy br yi^iy 'iuj-^ruivi! ofV/NV U!<i the eliuluj^jcal ai-^ni lurihi; mcephjliUi [i]. 
1'iLliL:nL>< iiilh WNI: frcigurnllv JL!^L:lup ^ ^U^i: blluiei^ ItCtIkit. pjirlik.uljr1y in the uppi^i e tUvmilic-t. 
Tlh! ImiKic l^nd:^ In tic puilUiUl iind ntiiy h^<-i a kini^Eic [^Un^Uncnl Jj,4,b,2?] My m. Icjnuk, prrdunniuinlly 
□r Ihc upprr [!>;ln:iiiiliiH Hud fuci^l [miac^leb, oiuy Dcuur und muy tie piUifni durLUg kli^rp. Fe^klLLicu of 
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puEkioiiuni'iTil, inLludini; h^'pc^miniiEL bntilvk UiCii:! :inJ poklucul inllilb iliiy, muy be urn JQUl CBn tie 
i^iutulcJ Wllh fdlK lUid nintliuiuJ dillitul[ii:s |3.!13| Ccn^bcllEii iituin, "ilh zltmH Ulcd inrn^ LnsliJiiliiy 
luhl [^Jil dlklurbdncL:, li-iLdiuj; la fiiLli, Iizls bi:L:n dcSiilbfJ J6,!1?.!1'4 1. TIicm: djnuniiii] mukL^mEnLh iLhiiiilly 
fulluw ihf umrl of ntcnrQl ^laiu^ Ch^^ts T}pkjLlly, Ihe^ mUVi^mi^nl JisiiTdi^E': n:^Lue UVCT time: 
bL>\^i:vi:i, [iL!iiiL>[ Hnd pEukinitini'rin m^y pci^iM in p^Ln^ul^ n:L:L>va~inj7 fiuin iiIzm:!;; izuL^hulili^ |^-^] 

Thi! Ji!VL"lupini:nl \ii ihtiic mU disordtfrii in ^NF m dui: lu iptirifiL- ni^kiELrLnipi^TD uf WS'V f^C 

cxiiBpyiunudj] ^FEucliiEe^ ibeir i« ^cquoil invoLvemcDl dnhf bt^ii^itni |pmiit:ii]^Ly, Ihe mi^ulb Bail 
pMiii. Uic doqi pBy mmlei nuclei, pziUlL'ul^y ^ub^liUiLiu ni^H L>f [hi: b^hoJ ^^j^liQ ihc Lh^Uini. 
anil ihe Li^r^bi:]] um f?5— 27] Thi'r LlinLLiu-p^Lbulu^ic LtiUclBlLUn mU^ be exlCni^oi lU Ihf nfiujmiaying 

The c^Linmm] pmponiun i<i piiLii^nr^ UfIiIi WNE whu JcnHHiAume Jibnunnul findings in biuin 
niLi2;nL!llc rfKinUnCi: iitui^u^ fMRI) VJiiCk CUiUiid^iiibly bL:IVFi!L:n '^IluIk^S, huU't^ier, MRI lindlnj^s jLif 
nol ubi[|Uiluul, jLildi^vrn in COSes uFifvi^ic WNE, Ihc MRI mjy bf jiUnndU Uc nbnUitiul rinJinjtX muy 
nol be jppjin-iiL unlil si-VcrJL u-ei^Ll uHi!! Lbn? Uns-^L j] lllni:^ |?R-iO|. Thi: mosr th:lr^lCn'^[iL MRI 
finJinp. In p^lLL!nL1 ^i^ilh VyHE Jir biJiLkcul ^i^ndl ^nUcnULlilLL!:; in [hi; bu^L -i^angLiii UiEiI^mi un 
T2- , HuiJ-dEienuiiIrd Lnva-jtic^n EoiDVcry [FLAIRS and JiEiiuun-wti^ied ima^e w^uaitxs. nidiuiLini; 
Ihe ^irjJ jieUiuUupilm tii ihv-^ Jeep ^rUy iiUueluit^ iFiijuir 2l Tht^he MRI tiuJiu^'^, iihiiibi muy tic 
^en in uJiei fluviLiiu] rncepbiLliLdA, uiLludin^ euLephulili^, clue lu Jupjne^e enLephdhlib iinia Uid 
Si. Lukiis enizepKjhli^ Viili^. Duly tie inJiLziliie, bul nul du^U^li^ fiir, WS'E. EleLlroi^nCephulu^iiiLpihii: 
(EEGl □bnuim^lilKb muy be pmeni in ihc fuim uf ([oieiulizoJ :^Iuwld|^ fTt^uenlly ^leniicly nt 
lejnpmol ly pitdUiniDLiiil, Unl iHph^iL ^biup w^vn |3U^?]. Theii! fEG iLbnUnnulilici, bLr\^i:i'ei, jljf 
bI^u nDnapcLllic. OvHl SCtaHc^ Uppcui lu be irlziUiely iniLUmnidii u'llh WNE mill an ehUmnleij Il> 
□L'eui LU irf punenl'^ [^i] SimilQriy, ineibiheJ m li^^nuuul pii^^iUc itnii cecebnil eilemii ^jppeiU 

■□ tic muialiiiliuii uI WNf C^F ubnUnnUliUm in pt^benl^ h^ilb WNE ;lre e^^imliuliy ibe 'ume lie ihusf 
a«n itL WNM, [JiElnl^li!ci:£Cd by mLnlerjLli! lympKLK} lie: plOuLylu^i'^, clL^I'Uled pcLtkin unJ Hunn^Ll 
[;Iul:[?IIc One lui^e 'Uudy sU|;^e':Leil lKliI ibe inCUnCSF wblleblULnl celleUunr in pjLlieul^ Wilh WNE Was 
127 LeJWmm' Imcdiun, 90 ei^lk'imn 'l |34| 

Figure 2. FlLiiLl-Jllenliuled InVeilLun iMUSCry mui^ellC naDnutliic iHiLiillij; 1ei|IICJite uflbe 
bniin HI ii p^Llienl ailh WesI Nile \mii enL:eplLiLl]lL^ AiUi LLiM>L:ieled pucklnMriLLIni uiLii 
bfillCE, i]i;,pliiyin^ ^i^eiliI ubnunnubly In Ihc ^Lib^lBnLiL ni^ia i5h\iH UmiW), the EdAial 
IdngHiia] lube flung jlHuw) jliiiI nl>hr pLblencn" ib^Jnimib iJiiLk qhla^V 
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Neufoiaydiiflrnc tyiojibaa, mdudirift de^tiiQi, uniety and ap^Oty, have been reported funonB 
pBbfilH lecoi^-LUg fcom WNE [3!,3'S| FJiaUly lalCi fTOm WNE hzj^c: iJrii^.-d Viim EiLTw'irL'n Ifl"'.' .ini! 
30%, Wirb imH-Lulil^ higher among li^ci pa^nn^ ^nd innnunucumpruini^L^Ll uidi^jdiij]^ [[.l^f]- 

aoK. fte Bcvcfity of inHia] nc^ialitic fllnev doa noiiircesaBnly pndiaiiliimBteoi]rcoiae» as some 
individoBla dovelo^ngaevM WNE have been observed ro 8° on mhave fliD recouery [3], 

2^3- West Nile Palioiiiyeliiia(WNF) and OdiaFanu of Arure Flaccid Paralysia (AFP) 

Acure end alnupr onaH of Hmb weakneu may be arte in WNV intfecBor^ in nun caso, this limb 
parais (purir.i] "■u:ikiiL-,vj,ir piualysis JcompLeLir ktiis of muscle puwerl is dui; 1" vual m^"lvtfnh.-nUirilie 
lower moiuc dcludii^ cif ^hc spinul and (anirnuf bum ivLI^K n:^iiliing m wirciurijuliut myeliiiA (IS,}K-42]. 
Thia syndnvne, ryplnUy uaoclarrd with prJiovinH, auy be esH^ 

Ihe clijiiCdF fi^ture^ or WNP ^r^- ^li;jrjc:LLTE'>LrL jnil ^unL-rjlly diumarie, allu^inij fur dlflHCDUMiun 
fiom the characiensDe difBur '^wk wcakncu" dc^nb*^ by waay pnum^ with aevere ftttgiie 
aasodeted with WNV intfactioo (TeUC 11- WNP generally develops aoai after illness usei, uauaDy 
within ibe first 74 tu 4S h. Limb weakness genetully dcvclups rupidly and may be abrupt^ accasionally 
raising i:linical concern about ^rroke [43,46], Ibe is usLially aaynnueiric and oftm resuliE in 

nuiiQplegia(weakikai ofoneHmb)- E^atientsn^Hi severe and snenuveopuialccsdinvdveineiH develop 
a mure ^ymmeDic dense quadriptegia. Coiijal fuLial we^knas, Bequcntly t^larml, can alBobeseai[3SiJ- 
SeusQiy Liss fa DiunlbHS JS generaUy abseni, diouifh Aome paiienrs e\p«ieiice mren'^ pain in Lhe 
afi^credlimbs just before or dunng die onsef of weakness, anddualimb pMin mdv W puiMMcriL | JiSj. 



TAhk: I- Ciiiucdl dihl i^lLLliudiagiiiKliu TiuriiEi;^ urdirTerent typ» ur weakness du.oi:i;iU^ 
urift WeU Nile virus intbetion. 
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Tbtf aicnl sctm m^iruLiLLLHi uf VVNP is the mvulvrinL^ni T».-pLcuimy hiukIc; innfcvjiLic^n, 
lMt<lriii la ■liEiphmJ'iiiiilu: miJ inlen-tiiLul mus4:li: paiQlj^i^ Jiiil iv^uIluj^ iji HL'UTUinubLiuliir Ti:'ipiniluiy 
^lufT, inguiruij^ mm'ij^iiCy eiuJuiiu^ htzj L inlubdLun |I8,47]. [nv dLVtriQimL \}i ihi: Luul!! bmiiulfin^ 
inL:lu[Lliij> ihc mulOr nuL:li;i ufLbLf v^iU y^LihiUJpli^ ngc^ ucnicS, 1^ mmil^ 1u Ihm seen in p^litiVicll^ 
inrL!L:lluii Jml appi^zu^ Lu [hi^ Lliid«-J}ljii^ pjllhuphy^LLtLugl*: bjiai^ fui [hi'i niiiiii Fc^mUun [}3,4R| 
Ri^piELiHy inv ltLi iriiieDl ta WNP ii n^^tiLlEi Ll: J with hl^ miu'llldiLy nhiruLily, iidlI ElihUdj^ 
&ilrv'ivL![^ pnjlUDi>i^J ve^LiloUny ^uppun l^1liij> DiiinLh^ mdy bi: r^uin^d ^In unruULHiUUrLy , iH fimC 
OSKSr pnlicnLii nEi: LuiEibl? Iti biL- w^miil^lI fioin nu^trbuui ll: jI v imlilEiliLHi, UnJ withiliUivdl uf M^nLljIUt 
BUppE^n [\zad'i \\eaih Pmieni^ nJii? dt^v^Lup buLbuc tinJin^';, ^uch a'i Jy^mlhn^ dy'^phu^m 1*'^'! 

Elih:[ilxliii^ii^liL ^ludjO^ (i!lC4:liaiIiyaj^cilph).''nLm'i: i^JuLlitin sLuJii^i wiLL diiplQy GdiIid^ Uiibi^lcni 
V'lLh a ihqIUt ^tinupt^Jiy wiLh IiILIl: 4ii nu di^niy I uiEi Lin^ Lhiui^i-b Hiul prmi^rvUliUn uf ^^D^tiiy ni^rvi! 
puLL^nliziLji J4'},^0]. SpLiuil \IRI jnziy kbiUW ^L^^ dbnUmi j I lIil:^ in Oit^ Jinkciur ipiniiJ cuid, ^Gn>iL>ilci| L 
U'Llbi jL[lLi!ci[?c hum l^II damai^, veulruL oecve lUUl fnhuiiiitin^nl may be ^CUl Jl^ well (Fii-UD! i) 

CKhei riiirni 1^4" AFP, intrludm^ lUJiLvlUpUlhy Jnil iJil' EitruLi! ileni^elinmiuj^ puLyrHd icul iHieumpalby 
fiinn L>f GuilJELLn-Biuii^ ^yudiuiiiL! (GBS), buiv<r jI^u biL-iiD □uuL:i;iUrLl willi WS'V infn'Liun |SI^2]. 
UDWFvrr, diese i^yDilriniie^ ^>pejLi ta be tm le^ tununUD lIiaii puLiuniyelilib und nuy be ditliseDiiJiLeJ 
ua IbiehiisinitciinKa] !in6 e\ecll<lfAiy<ui[\Hi\c t<:atuie-i tjuhli^ L1. The wcaknc^^ ^sucuitd Wllh CDS i-. 
UluEiJLy kymriK^LciL. ilU-iuIiu^ i"^^- be^innLilj? in the [e^-i and satisCnlleat\<, LHvuJlIjii^ the jLcnti JmL 
OiUiiii] neEvf uuicrv^reil UIu^Ik'^ UdlI h abuci^lal wilh Um^LH^ lUid JuLLHi<ni1]<: Jy^rimdiDa. 
Addiljii noJ Ly. CSF eULmiiuLliUD ulll ^OirHilly ^buiw l^Ic^^IitlI pmltln in \hc ubbCuCt itf plriKylibi^ 
('4.-y[[MilbU[niiiuLLt^u: diiiSUtiuliun' ^, zuid L:]«.midi^|!n[?iilLL: niudit^ muy be i^uiuiaienl yiith ii 
pHdomln^LiLily flemycliiiEiiLiL^ polyuoiic^pjichy [?c pcumuieiii ukuji^L duinu^L: |in the morur ukoujlI 
VUliEull uITjQSI. 

F^urr i. Su^leLlI (A.) and uxiiti {B) T?-iVfl^lal miijinc!!]*: nSDnuuce uiut^ln^ uf the 
Lzervi^Al iipinjl LUnl uf^ pEilii^nl iViDi bil£]1fciil iqlpL^r UQi^inily pii[jlysL;i UdlI rApiEUloEy 
rmJuif fiuin Vye!<t S'i]<^ pdhoiuy eblJ:^, dii^luyin^ ihe uiLii!iiaL!4l ^ij^l [□ llie nDlcnur SpiDiil 
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Recovery of limb girea^ in penom wiib WNP is variable [18^3], Howevct peniBHU weaknoa 
aadaa9aClired4lDCUiiJi.il 4lih.i1iiliL]. .ipix.-.ir'. in hi \hi m]i. -a rcjvi in rhu sKnrl iLTm. pntLun^rd ph^siCEil 
and OCCUpAtlHUl tbiT^py nuy b<: CL:L|ULrcLl MvW Linib iLccn^lli iccii:-'^ u^^ur> wilhiiL [he lii&l 
fi-g DUditas after acqte illiies9i tQUowio^ ^ich unprchvaneof appears n plateau In pcnicalar, 

i|[ii[ilnple]j[u and le^r-iroiy failure are us'.i^L'iiiLirLl v-iih high m^cbiilLry -ind m^cialiLy K:L-[f.'i.Ty is 
&Luw ^ Duumplele Muie iMn 5l>Mj ufUie mlnlulily MUKluIoI wiUi W>JP <h.cLm in pziLiEnl^ 

with acute DHiramuscnlarretpirflToTy failure Of patieHBWboawviverHpir^ ftJInre doeia WNP, a 
aubstaniie] numlKr reqoire pDloD^ed tracbeasT^uy or loog-iemi ^pplemenUL oxyi^vii [I^n54| In 
gCDcral, laaprDfiwadioidal wealmesafDaybeauociBtedwiih more laptd dnd mme cumplerr ^Ufn^Lh 
recovery [IS]. However^ evm parienra witii iiuHally uvere and profCnud paraly^ may eipenenee 
Suti^Unrizil r^^LiM^T} [1BJ3J; rhllS»UmerLHph.iliLi'> LiLin.il '.u.unLi .if-ijKil' n 1I..L liL^LUSs^iriK J 
pro^nu^cmi^c tif cvconulaurcoine, Tlmrecoveiy phfnunu^nun may mpzin be Juclci [he invulvon^l ufd 
large nuuhef of moroTDctiroiH, which mty iiuDuQy be revoaibly damaged, bur are able To recover [42J. 
In addiriun, paiienu VF'iih WNP nuy be able, over time, to cumpenbaie for rheir muiur defieiis ihiough 
dteadaptdtioaof moror £kilL^ keadidg roirtqirovedftutcDoELaJrecevery If !i| rie^Trodia^aaaiic ahiilles 
may beuscFol In jvediniaj flie rerovcfy afmnBCte siren^fh, wirh aubsequuEkr iiiLprevemHir correlating 
Wirh moUr uHil number C^imale {MU^JE) vehie^ [42] AlLhuu^h l^^c i^pitcL'. have .hu^i.'e'.leil 
occurreoce of relapsing or delaycd-ODaH asa of WNP [56], the lonjt-ienn chmcaJ ami funOHHiHl 
oWeomH u puieota WNP is ahU eoHgifif, add wheAer Acre ouy be ^ 
of a delved, '^aBr-^io"4ilie syiidrQaie years aftHACDteilbiBv it udlmown. Si^^ 
iDDg-tcrmevahiBriaisDfpBrierLra suflHiog GomWNP wdiultirnaTely addrasThiaiiu|wTear guestiaa 

3^ OthH- CUnkd MuifHraiiMi arWur NIh Vim Inl^oiM 

Omiar mamtCsiatiaaa, meludiii^ chonoieiinitis and s^rniii, are Hk most coumotiiy repeated elioia] 
manifearaiuHi uf WNV mfi^LiLLm ^riL-c Ti-vec and ocLiroiiivasive disea^ [^^-^] nerve and 

reiiruare esBCnrielly cxieuuoiuortbeCNS, but wilbe GraHidercd ocular maniibstaiiorLS ■□ diia review, 
QmiKetina] lesioos aascciated wiih WNV iatRtioa have been docribed aa louitifOcal end vfi&i a 
"rargef-like'' ^iporance \:<^ . I^:lm.\\ liumorrba^ have aim beennored. Lesioria rend ro be cluatered 
primarily in the remponl and na$al regions of the penpheiy of die flmdLH- This dishibutiun and 

appearance of ihechonoTHinal leuons have been aigye&ted robe digiinHive tOrWNVinfecriun [57]. 
One aipdy m Tunisia idHiified cboriwethiiiis in 20 (69^) of 29 patinrs mih laboraTory-coi&med. 
symprematiL- ^'NV infi^iiirri fi^i]. lHl- jurhors ^-im^Luded thai cfththahnoscopie ciiaminaDon should be 
performed oit jLI pjUenl'i with suspeclLJ WW dj.hL^d^c. 

An mflBoimabry vilrida has occurredcorKAntitariily wiifarhecboriKHiriidaandrDfly besi^fiant 
eniMi^h Lir obs^ucir iheliptK disc Sympf Om Jlie penOH deBcribe ^j^ual visual bluEHdg and lo^s, nitaLen. 
and Qd^hi^k. Allhuu^ expericnu^ ivilh manageuienr is limilcd, impii^vfrneEtl boTh in aymplum^ 
and in undeflying ehoriDreiiiial leaiona hea been obaerved taHoWia^ treanoenr wiih inireoealar 
cenicoareraida OL-L-jsnm^iL ljm^s uf upue cieuniis (LnHdrnmaiion uf ihe opiic nircs^-^ hjse been 
described m rhe setrm^ uf WNV Lnf^iiun [64]). Tu dnie, WNV haa noi been iaolaied iniia-uibiLilLy 
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}.2. Oflvr Misixlla'teora ^fa^i^^alio^a 

NdmeraiH other tlioical marafe9l9riooa have boat desoibed hi flsociaiion witii WNV mtSrioa^ 
geoeralLy, \hce Ul^jrc^Liim^ huv<r been diSiLribcLl in lUSit icptUil^ i^E hiUliII llIvl' sujiuv ^ii;| ^ clLJlniLLi 
causal dsaocution Wilh WNV infecFlua is dilticull ru wb^lEnlUELl*^ Ethabdmnyi^Ly^i:^ bub Ixxn lonpi^c^Lly 
asiDciBKd wift WNV IntCHion [38,4ff, su^gc&ring a vifal myosMB, hut the pFcsncr of vinH ia 
nuucle tiasue hua nul been ubi^erved. Ilepulitia end paiicieaEili^ bavc been rrpuiTrd in OUH of KVCR 
VyfW infeciiun [65,66], emJ WNV hds bofsi idHHified in h^aDc ami pemmtic apecuaoH S 
pj[huLM^', ^ujij^c^Lin^ rhai vlscH oiio |u c WNV difleasc may be aa lofrequMt mmifeaMtioo of iafectiM. 
Myocardiii^ hjs bi-i-n sorn pkdiKitLu^cully id WNV iiii'u'.ilmii jnd cunliac arrhyOuniaa have accunedin 
persona wirh WNP, suspeaed lo be due to autouomic dy^rimctioa [67J. 

A atikdy puhbabed m20IQideatifird WNVRNA infte urme of five <20%) of 2! patieors ai up to 
sevai years feUowm^ acute WNV ilbtesi [fiBJ, Four of The patiHifs rqioiTed persiatRV subjecnve 
aympMins, and urn: piiln'oi fud develi^peif reriiil inWme jficr Oicir JcuW WNV illnciis llimuvci, I'a': 
auhseque^l /.tudy iuumi [ui L^viJcnLL: uf WNV RNA in urine bEnnplCb iULIecU^ fium 4U p^LiLnla 
ar 6 J years after acute WNV Obieas, aod aDofterftudy detected WNV RNA in ^urme of i^youe 
f I '■■'„' of 63 pKTD.i.n'^ Le<4ed <5 manrhi^ jirii^r iniiijil utuie WNV inf^riun [fi9,7Q]r Hv fteqi>eiii:y of rhe 
piii'.j.hii.^ji^*^ uf WNV RNA ia luine i& luiknowiL. Enid the clinical impBcUioiiS, if my, leiiLDre 
fluther subateniiBiiDn. 

4. West Mb Vlns Loiii;-l4:rm CIlHlral and Funttlonal Outeomcs 

A^ [he climC^ cxpccitnc^e willi WNV infKliUii bi^ exLoiJciI uvcc d pcncjJ ufytsii'v, lui umkntlnilLiig 
of the ahor^ and louf-term autcaoKaaf WNV iatHtion has grown. However, detailed datareprdiDg 
rliL'vL' lunu-l-'i ![■ ni.'LiniloL'n. .iiiJ rurKlior.^l oi-Lloeiius nf WN V ii ■>L[1I rul jLi' L'h tr-c Ah wilh [>LhC[ 
VLi^ cn^^bi^iudi:!^ milizJ iiEvcit deueciIu^l iLlnta^ iiirc/< nuL ihu^biuily iAineliiX viilh cvcnlual UuUlUIIlE, 
and some paneots with inirie] severe ncfiihalDpatiiy vtiA associated coiua may operieiKe ^eod 
recovery and minimal £B|uelae [3]. However, others eyperieiu]e perslareni nmrulugie dy^uncliun, 
iocluding nuvenmt disorders, headaches, ftiigjue and eo^iiive coroplamts. Large hospiial-based 
series suggest that patients with severe WNE Frequenily require assisfance wiHi dflily acirvitlH 
tbDowmit acuie [^aic discharge [4,?]. Patients l^ucndy repurr funeriunal and ^cj^niUvedifncuLrie^ fur 
over a year tj^Uowmg acme infection, and unly 37% of patients in Uie L999 New VorkCity ombieak 
adiieved ftiU recovery ai one ycflr [71 J- Of 265 pnsons developing ^mpiomaiic WNV intCclio'i in 
Idaho between 2006 and 200B, 5354 r^orted one or mm persiftent sya^iton six numtas or more 
ridliminiT jl-ijLu illnuhs Ihu mK'it rtCi|ueill tUmphLinL', wiri fullgue, muSCle ath^h jnd Ji [TiLijII i l-, niLh 
mEJUuiy ^d LfuncLiiLlEJUuit [72]. Cu^iUvc ^unipJ^imLi, inilludidj difttcuJlLL:'> ivilh ^IlLnliun Jitd 
craKaUTaDod, have been dacnbed among peiienis recovering ftom WNE and suggest a subcortice] 
type of oi>L]n]iue dy'^funcriun bEi^d un pn^mincnr UiEiLaniii^ and bjs^il !!jn;jlia involvement [3Jr 
However, Limilcd Tuimil and uhjecrive nmrDp^yiibhunelric asui&snKnU baic been peirunned- A ttw 
studies have ahown ftmpfnona recovenug ftom WNV illness demonstrate niHsurable noirocoAniiive 
de1i[^iLl un iilanddrJi/LiI lL-,liriL^ :■- loi'u .i' i<ni- y.-Hi jfrei Hiuli- illni-,' |7JJJ1 OlhuE Mudii-^ howevei» 
have ^uwn dim pcibon:^ rE^u^EJin^ lEUfn WNV illnrs^ du nUI pErruim signiJiLanlly ditffRntly QU 
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BUodndizcd Dcnrocosxi^vo anesBiunQ based upon ^ uinre of cluual OliKBfl {e.^.. WNF 
mmpUiirJ h' ^'NM <" ^'NTl ^lr in miiiiri miri ki un j [I^-L-rc.'d pi.T'^On'^ fl^l HuwCVeTj Sfilf fCpOftCd 
IdL^UE, houijIll: Ani\ l:o^[ilL]ll L:LriitpLj]nls un^ LCJinmon uiwui)^ pciMdi^ iccuvcnn^ fiUDI WNV iUdcbS, 
and fflbjective comf^BiiVa and poarei (wtUmance on adf-tquvUd flmctiDnaiiiy iodicei taaue been 
Stftfn in p.iliL'i'L' iiion.Lh-. i-r -n-wr-i rifLlif* inj! :ltulc illnriii [^1,75]. One iiluilv IilI' v[ii'jl''.1uiJ ihc 
nuniiiilj^LLLdi uL ^^Jf-n^iLLJ i^ympUim^ wilhin OnC yeoi ufSiCiile ilLiLCU [76} Aji prc^icikiiL} nuLciL, 
DeuropflychiBtnc syffpDtm, taOv^Bg depaauaa and sevm annieiy, have been repomd hy pannn 
Kcovedna ftom WNE [3^5,77]. 

WHt NIh Vliw InfHiiin In ChlUm 

Mow cliildren wife sympboatic "WNV inftctirai pmHit vntb WNF; of those who deuelrfi 

encephalitis [BLJ, puLiumyclilis [S2,S3J, ihumbeniXphulilib [£4} and bicp^niu. [G5] huvc all been 
described in childm vpidi WNV uJCctioa. Sioulai m edulH, immunacon^ircmiaeil c^iUdrm may be 
more suscepiible ro more severe ilbieaa [2LJ. 

6. Rlob Fanan for Seven Wear NIe VIni DIhu and Dearh 

Of all infected penons, las than 1% develop Wtsf Nile virus nHifDinvaaivc diueae (WNND). 
Although WNND has bcoi iepoiteddnioii^elldges.Cieprupoitionuf peisans wbopmgtebs to WNND 
■a gf^aier amiin^ oldci compared to yoim^ persona [SJ- Saolosii: surveys in E^omuma and New York 
Ciry indicate ihir WNV infecboo mmdeiice is conBTaiiiacrau all age graups during outbfc^ [S6,B7], 
although serosucvi^y Jjia \ii<i hinik-il SurvuiLLuimcdatafrran die Uniied Siuie^ indicate th^i uge i^ ihe 
miw importani bu^r iibk Tacrar fuc ihe deirelopnent aT WNND efler inCeciioa. The incidcmx of 
neuromvesi^B disease increases ^iptcviDiarely U-tQId fo? each decade of life» rcEulnn^ m a risk 
arfuoumately 30 timca greuer fer persons BO-90 y<™ old c^npeied ro children younget ftm 
|l> .■^■dri of J rS| Diirmif ouLhiLdk',, h[r.piLjfi/c;iJ pLTvi^n'- 1 iIiIlt ih in 70 yc.'iliMi f jlw had casC tBTili^ raTeS 
III kuinjittj [iHii] ziiid I'f/a la hiac\ [Siif LitLupLtjIiLk'. ^iih ^lvcie jiium:Ie weakness and Change 
in die level of crauciouaneBS were slaoprooiiiiHir eHmcalnaktbctora pedictidg SnJ ourcooie [EBtB9J- 

Qj'^od [iiii^ii u limired number of pj[n.iiih ivho :itquire WNV infection fmiii iiiR.tled donor 

Ucgdn;. ait Likely al d tugher rHk !ui hci'ctc ucuiulu^ic diuU^ Und dealh COmpdEiiil wiLh puliuils 
inhered dirough the natural roure of moaquiro bite inoculanoa [90,91]. The riak of aevrre nauologie 
divL'jsu zimony odierurgiin [ran«pl:iiil iCLipK-ni', not ■^ull-Llu(iiii-Ll jnJ inzif bc rcLurcd lu Ihc inletvar 
bciwiun Litfecrion and itenspldatdiiun ui ihe lype uf jui^L-LcdiibpJ^i inununosuppcessive dierapy. A 
seroprevdleore anidy curried out in a Canadian oo^utiHir tranaplaiir clime following a WNV rpiden^ 
ill 200? indiL-jH.'d lhaf The Mk iif iiuiiniLi'i [simj [Lnu^Liu r'nll.i'.'. 'i.u iiil-t li.ni ^*ds {95% Lorili [li:n^t 
inlOval ]6%-80%1 [97]. Dlltlilg dut cpiili^niii;, LmiLbpizinl pdUcnb. aeie uppiUximaleLy 40 limcS mure 
lili^y than tiie geneiaL [wpulaboo To rlevdcfi WNND [9?]. Howenern a subaequeor study aasflsed 
seropOSitivily and incidemx of WNND among 194 bulid i'i\^-in li^spEaaC recipienis and 19^ umlruls 

and found no aignifi<aDt difference in seropositiviryfrir WNV IgQberween the gro^ 

thar die incidence of WNND among the tran^lanr fec^icnra was low among die acfopoaiiivc 

transplant padnra [94J. 
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la addiDoa to inctHSEd 0^ and n^aa miup^BaUDoa, hypertnsioii, cer^miPVfisciiiflr dia«ie, roal 
disease snd dJaben} havi^ ulso hem ]<!L".Nri.\l j' pussiblir facWS fflr WNND urid pniic 

■mmunOGUppia^iYL baa be<^ ilu.4I[;i;iLl:lI "lUi ^ IdUJ oulifunK [SG,S9»95-99]- Thi! incjJLiiLL ui 

oemmvtsve diaeaK and fte pfcbebility of deaih atto arquinng nHiroiavaaive disetae ire ^sBfly 
hi(jberia mea tiun m nwura [B]r 

7' TruiBHT ud MuageuHDt 

Thcfe H cnrreaTly no definitive TrcBtmnr for WNV iotfeHioiL Prevntion of infectioo Throosh 

pritliTL'lniii from o hifc:h i' (heri: fi^ri" tiiliL-jl :lTid Ihc .hinjru iniisL iiiipiirUnL public hCilLlll 

mraiuie in ih*^ nbboic*^ i^f ilt^fLnirive dnlivirul liCdrincnt, nUui^Cmcjil uf LtJnL^^'i duE Us WNV iiLfecliUn 
lemains mpportive. PetinlH widi odicrwise uncompiidaled WNF geoenlly do oor rcqulrt apecifie 
inlCrv unrmn, rhoujjji ninLiOi ufhCJdathe iiiid lehydr^Lii^ri riiiiy lOLUL-dm^"'. ni-udud 1 Iliu'C-'vu r, pursims 
With di>i:u[iicnLed WN viiemia Jtiul palieim widi WNf in wbiL4:bi ii\hei n^k faOun, inEiliidin^; ili^a 
and imderlyiDg imoBmasupfiraaiaD, are pranr abould be obBmed flw ^vDSieBiian ro moie severe 
neumiriL^iive di^eMC Paticnr^ widi ecvhc WNM may also require pain courrui ibi severe beudoche, 
and dcliydiQtioa due ta iasocsaied nausea end vanuDii;^ may icqune hospiie]i?aiioii for tdtydradon. la 
paDenra widi WNE, atrndon to die level of alenneBfl and airway piofeetirai 19 ioiporraat. "While 
seizute^ Eind inoiea^ mtracraaiBl pressLue have beeo in&equenrly i f yofte d with WNE, if preseat^ 
diey sbnuld be aiaoa^ed appropriaiely, 

Petiaits widi WNP may not have eoneurrenr menin^ili^ uc eucepbulilis, and thus, WNV iofrctioa 
may aai inltiaUy be siupei^red. Thi^ mjy tc^uLi in Lbi*^ lUiplcmeiiratiQi of in appr opriMe dia|poide 
pEiVi-clum i^c lEeulrncuf nioJj]iLiu'> LiKrliiLlinu jLion itir ■hUlpt^cU^ UCute Sttokc lii inus^k- 

b\fp\iy {11 ^uiipcLlcd iiL^iipjlliy. WNV LiL[uk.Lt'iiL sJiuuJd bn nui^pt^LcJ in developing zicuLl: 

aoyamKiricpBralysifl, pardi]u]aHy ifaecon^iaaiedby Ddiergi^of intCetioa. Padura developing aHy 
dysimliri:! :ind ilyiiph-lgLJ jfl' jL j hiijhcr ii'k for ■.lib'^OJUCnr aculc rcsp[[-ir"il' fUiLurC 1IS|; for dlis 
icdMm, bio^piLilLzalion ^nd ob.hLrLiiuun urpuLicn;;. ^idi poliumyelilib ispiudenl, and die [k^veiupmenr 
of dysardiria ind dysphagia should be viewed widi craKcn. Manageffieof of polmnry^itis due to 
piflroi ■! II-. -.I'LiLiail:^ IhiLl {hi iniliiiLnin 11 f jltlijcssi vc: phf!iit:lL activify dunny lh^: JLult rL-Eiriiu pvrLLid i^f 
ilLiK^s i] d]iiiM:ialed widi moic piufuund ditd po^i^ienl wcakneu [IQCJi in ubbcnce uf ^iddiliunaL 
data. dK avoidance of aQrosive ^lysinl ardvity dndng die acuiE t^^fHe iDnai or durios die inidal 
48-72 huf u'l-ukni-hs in WNP would he a maauble ^firoach, widi aufasegoeat qipdcatiouofphyaiol 
and oceujKiliunul diciupy 

Virenda in humans ia sbon-lived, and WNV 19 uuially cleared fiom die system hy the time of 
cluneal pfc^nraiion- this bet prcsenrs a subsraniiul dieureiical obsi&cle fur ili^ ur^i^imj^ ;ind design uf 
specifie anti-vuel dier^iia. The leeent use of sevml dieraprude modelitic^ incLudiny ^Uviral ageiira, 
Du^ele a^ analosoH, ouuaiBe sequeocH, imnmnDmodulatiag ageuiH and angiutensm-Eecepiur Ua^vn, 
has bm mnside the setring of eatefiilly eonirulled, randomiEed, blinded, placebo-conirulled irmK, 
diuE, anecdomcepuibof dieefi^vcDeaaof thr« agenta are unaubsundared- HowevH, such anecdoiuL 

lepDiib ofelTeetivenesi andthe clinical deureV provide an intervendon have led TO empiric D9t 

The immunomaduladns a^eur, ing rff mo -n, while again showing in vUro hihitstioa of cyloroniBiy 
due 10 WNV [IQIJ, haa nor ben fidly evaluated in animal models, and data fiom an open-lsbel» 
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ffMDMH^tilC^.ll^huly ruhiLivl J.ip.iJiuvL' l'h L-L-plulillii viiuh ■-[ii'jusLl'J mi liCne fil 1 L 0!? | 

AailUfl] IBOdLl.h Jinl ^[u:l:lIuuL ciipurLh hdvc W^^nlcd lliu ul'LK^i:^ uf higbi-lilEr ^' N V-HpE^i lie 
■□rravnaiH imimiae glahuHD (IVIQ) pooled dooon {Oaa-ijfi-aa^') [103-lDS]i aod humiuzed 
mOlUClO'lBl WNV mtibodK-, ur'n-diiif IK^- c;Ti>cUipu pmk-iri ^iT Lbit vinis fMGAWNLl |Lnft-l09] 
However, iiuiuBl modeU ^u^m ihiu ctfic^y i:^ ^;iiti.i]riliti.E iliaEL|iHiiii:« are ^ven pciui lu ur very 
diortly after fteraucT of clioicBl iUdch, and arteii^mMluimramidomDedclidicBl Dials to assHsTbe 
efflMcy orUiciie UiiT^pirLiiiL- ngeotghave been u^su^.■.-l.-,v^[|| lar^ly due m ih^- i-hjlk-nin; urc-nmllmL] j 
aufBcieat numliei ur bubjc^ wiitaia e likely rhetapcuiiL ^indov. NeiFhci urUitH; pi[>ilLicL^ Iil^m^ 
or flvailaljle to use in Hie UoHed Sntea. As e iCBulr, be prevHUioa of imtial iofrciiaa 19 the most 
cnbcai compfntew of eoy approcch toibc mdnageovM arWNV inKSSr 

B. Condnriona 

Over rbepur derede, tiK QiuleniaDdiD^of rbeclioiinlHpeHnimof illiH rbe imaKdiaK 

and loD^r-temi ourcumes aa^eiarcd widi human WNV mli?>:^ian haa increued snbstanDally. 
However, there are remaining clinu»l que&tioiia rber leqane flntber ebicidUi^ Dan on The 
Dflboeosniiive imp*^ patieaa recovering Sfm WNE ere seanr, and nvtiier IntbrmaiiDn ia needed 
to aacerTain loag-laariny eo^iUie luip^naeiii Ibllowiug eoccphalitLs fiom WN\' Jhc p^kmsouiaa 
tfcanirea asuciued wirb acute WNV IDDeaa ap^ar in moat cues la be rnngJeoi end reM*Lv<^ ova rime; 
bowevet, murreor- or orly-un^r parlsnsoiiiani in aueh patient^ due To fte seuHcence af dupmninci^LC 
ncuiuu^ [cmain:^ u II. fMihuLiLal poaubiLily. Simil^ly vrhcrKer paUeuU rKUveiin^ fium WNP wiU 
di'virli^p iCLuncnr limb ii^ykiiuhs in piuvii^uiily jff^vLuJ lirLibi vudrv ;ifi^T [hi'ir -iiiH]: iLfni'ss. zikm If 
'pml-puliu ^yndiUiIiE' v:cn iiilh pciJiuviJuii, unknuMn aI ibii'i purLnL, bul iililJ] j^buimoiL In ibic 
flitnre» additional iasasineK of die« and oftet clinical mamCarfliiaai of WNV intfection will be 
f riiioal in aidmy. m\T irnil^-chr^TuJiiig of ^ perbosenegis of WNV disease and hopefldly wiU gjoide 
manU^eniEnl ;in J LiehIiik^iiL uplmiik. 

Acbn4wl«dginHit9 

Tbe euUiur would lilce to a^mowledBO Terofl HammrfT Sar aaaiatance in rbe development and 

diafrin^ iiniiis p>iipv[ 

CuBQirib of Jnuirar 

TSl^ 1rnLliriL].h and citntLiLliun^ in Uliii nunirs^npl dr^- lKum- i<i Lbii: iluLbiUr unA dO HOT oeCHSarily 
icpccbcjil \ix uftiual pU^iliiHI uf [he CeiLlccv iui Diicn'i*^ CcinliUl and PiEvCnnun. 
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